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An example of Single-Chain Magnets

A real system made by design: a SMM building-block
[Mn'l(salen)-Fe'"(CN),-Mn'l(salen)] trinuclear !
complexes:

(K[Mn,(5-Brsalen),(H,0),Fe(CN)J*2H,0 [1,4] ) h_\-

K[Mn,(5-Clsalen),(H,0),Fe(CN)g]*2H,0O [1]
(NEt,)[Mn,(5-Clsalen),(H,0),Fe(CN)]*H,0O [2] f

K(NEt4)[Mn2(saImen)2(l\/IeOH)zFe(CN)a] [3.5] y h j

dN iO Qﬁ b S=9/2

Z( H: salen salmen
= Clsalen D/kB - -125 K

5-Brsalen

5-
[1] H. Miyasaka, N. Matsumoto, H. Okawa, N. Re, E. Gallo, C. Floriani J. Am. Chem. Soc. 1996, 118, 981
[2] H. Miyasaka, N. Matsumoto, N. Re, E. Gallo, C. Floriani Inorg. Chem. 1997, 36, 670
[3] H. Miyasaka, H. leda, N. Matsumoto, N. Re, E. Crescenzi, C. Floriani Inorg. Chem. 1998, 37, 255
[4] H. J. Choi, J. J. Sokol, J. R. Long Inorg. Chem. 2004, 43, 1606
[5] M. Ferbinteanu, H. Miyasaka, W. Wernsdorfer, K. Nakata, K. Sugiura, M. Yamashita, C. Coulon, R.
Clérac, J. Am. Chem. Soc. 2005, 127, 3090
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Isolated chains from a
magnetic point of view

Introduction to SCMs... by R. Clérac Florida, 2012 -3 -



12F |
10
8 - 1000 Oe
6: R SR e e | ety ,,,,“[

xT / cm3.K.mol
r

1 10 100
T/K

Introduction to SCMs... by R. Clérac

The high temperature magnetic susceptibility:
(NEt,),[Mn(5-MeOsalen)],[Fe(CN),]

with H :_ZJF (S%lé\/ln + S:ezé\/ln)
An Heisenberg trimer model
with inter-trimer J’ interactions
treated in a mean field
approximation

Je kg = +6.5(1) K
J'/kg = +0.08(1) K
g =2.03(2)

Florida, 2012

-4 -



Single-Chain Magnets

?er)z?);s[ll(\:nlrsuzs\i:\i\évc:)salen)] [Fe(CN),] Irlig = +0.5() K
472 2 6 J'/ks = +0.08(1) K

Juna/Kg = +0.40(6) K

« S;=9/2» because |J¢ | >> J\;.mn @Nd
- for |3-| >> KT

s ™
S=2,5=%,5=2

Wy Chain of ferromagnetically coupled anisotropic S = 9/2 spins
(it is fundamental to prove that the system is 1-D)
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Single-Chain Magnets

Single crystal measurements: H in the hard plane
(NEt,),[Mn(5-MeOsalen)],[Fe(CN),]

[ N H= _ZJ,Zér,iér,iﬂ T DZ§,iz
15K - -
Estimation of D

2DS: = gu S H,

04 L .
3T [
0.2 . ;

o
(o)
|
|

0 | | | | D/kg =-0.94 K
0 2 4 6 8 10
H/T
B qﬁ;
o F o= Dlkg=-1.25 K
o O
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Single-Chain Magnets

Single crystal measurements: H along the easy axis
(NEt4)2[Mn(5 MeOsaIen)]Z[Fe(CN)e]

0.07 T!s y # :
3| jli1H . M vs H
.'III-' ..'I :. [([1] 'I | — 0.5 hystereSIS IOOpS
05| -' LTI
| . W iy
S L)) e# I L
= Fr
0.04 K
1 Magnet behavior, i.e. slow

relaxation of the

0.5 - ]
ol i 4 . . :
fi ,f-' | Magnetization compatible
051 with SCM behavior
- —DDOBT"s
1 / J —umm—.
—IJB —-:JE 04 02 0 L‘IE Dd DE UE
HIT
Florida, 2012 -7 -
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Single-Chain Magnets

Relaxation time measurements (ac susceptibility):
(NEt,),[Mn(5-MeOsalen)],[Fe(CN),]
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ﬁ A single relaxation mode compatible with SCM behavior
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Single-Chain Magnets

Relaxation time measurements (M vs time):
(NEt,),[Mn(5-MeOsalen)],[Fe(CN),]

t/t

-"‘ Determination of the relaxation time down to 0.8 K

Introduction to SCMs... by R. Clérac

Florida, 2012
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Single-Chain Magnets

Relaxation time;
(NEt,),[Mn(5-MeOsalen)],[Fe(CN),]

1065 A [ A ) R
- A
- T(T)=Texp —=
o] 7= Ted 22 ]

A kg~ 311K A kg = 25 K

* dc measurements
* ac measurements

I.:I.Jl.,‘J

0.4 0.6 0.8 1 1.2
T-1/ K-

104 [

—*} Crossover between two activated relaxation regimes
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-10 -



Single-Molecule vs. Single-Chain Magnets

Relaxation time SMM vs SCM:
(NEt,),[Mn(5-MeOsalen)],[Fe(CN),]

| | | t
A v A x4 - \
v \ wd #d #d
’F 2 #:* A F} X F}f- # -3
el i rl i
w g W g W g -
'l L] v % W % o
] i L] ]

1 SCM

104 _ (NEt,)
3 [Mn(salmen)(MeOH)],[Fe(CN)]
102 _ 1

\

SMM

= B

N o

1 [ |
= e
LY
\{.

EA

In a given temperature
A B R B range the correlations
0.4 0.6 0.8 1 1.2  enhance the relaxation time
T-1/K-1

104 [
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|i Chain of Ising spins

gﬁ&%

()

T

|
2

(a) Glauber, R. J. J. Math. Phys.
1963, 4, 294; (b) Coulon, C. ;
Miyasaka, H. ; Clérac, R. Struct.
Bond. 2006, 122, 163

M/Mg= exp(—i)
T

H#0

mmm?mmmu

H =208y

—0Q0

with A, =4J)'S’

Introduction to SCMs... by R. Clérac
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Real Single-Chain Magnets

The relaxation time of a Single-Chain Magnet:
Chain of ferromagnetically coupled Ising spins (Glauber)

(a) Glauber, R. J. J. Math.

C. ; Miyasaka, H. ; Clérac, R.
Struct. Bond. 2006, 122, 163

T(T) = TI (T)eX[{iA_f_) with A e = AJ’S? Phys. 1963, 4, 204; (b) Coulon,
B

1) For a chain of anisotropic spins (D <0 and |D/J | > 4/3: Ising limit) :
_ NS & - 22
H=-2J ZSF,iSF,Hl i DZSr,iz

p(kABA)WlthA \D\Sr- T(T ’L'exp[2A * A )
AAAAA AAAAAAAAAAA |
I | | [ I I

| I Coulon, C. ; Clérac, R.; Lecren,

2£ L.; Wernsdorfer, W.; Miyasaka,
H. Phys. Rev. B 2004, 69, 132408
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Single-Chain Magnets

Relaxation time: the Glauber’s regime
(NEt,),[Mn(5-MeOsalen)] [Fe(CN)g] with S, = 9/2
J'/kg =0.08 K
D/kg =-0.94 K
(|D 13" | >> 4/3)

104 [
102 : 14K with

» : 2A, +A, =8)S +|D|S

T o0 [AKe=3LLK: AlKg = 25 K

* dc measurements [‘”

102 |
. * ac measurements ,
104 [ ; ] A,/kg = (83'+ |D|)S;?/kg
i N (. OR S - 32 K
0.4 0.6 0.8 1 1.2
T-1/ K1
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Single-Chain Magnets

The relaxation time in a Single-Chain Magnet:

2) For a chain of anisotropic spins with a length L

(D <0 and ID/J I > 4/3 |Sing I|m|t) (a) Coulon, C. ; Miyasaka, H. ; Clérac, R.

Struct. Bond. 2006, 122, 163
(b) Coulon, C. ; Clérac, R.; Lecren, L.;

too +oco
—_ 1 e - 2 Wernsdorfer, W.; Miyasaka, H. Phys.
=-2J) S.S .,,+D SI’ i Rev. B 2004, 69, 132408

: 2A A,
for2& < L — T(T Texp( *
=Tex

for2E > L —

Luscombe, J. H. et al., Phys. Rev. E 1996, 53, 5852
Leal da Silva, J. K. et al., Phys. Rev. E 1995, 52, 4527

® TTTTTTTTTTTTTTx

—

A+A

B
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Single-Chain Magnets

Relaxation time: the finite-size chain regime

(NEt,),[Mn(5-MeOsalen)],[Fe(CN),] with S; = 9/2
J'/kg =0.08 K
D/kg =-0.94 K

(ID /3" | >> 4/3)

A, +A
T(T):’L’Oexp( e Aj

KT

with
A +A, =4S +|D|S
Alkg = 25 K s+ A =4S+ DI

* dc measurements [‘”

102 [ 14K,

A Ky~ 311K !

102 |-
. * ac measurements ,
104 [ ; ] A,lkg = (43'+ |D|)S;7/kg
i N (. OR S - 255K
0.4 0.6 0.8 1 1.2
T-1/ K1
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Final proof of a Single-Chain Magnets

Another evidence of the finite-size chain regime:
(NEt,),[Mn(5-MeOsalen)],[Fe(CN),]

Ising Chain Model H :—ZJ'SEZ@@H

_Ceff exA‘5 | Finite chain C.
AT T T regime  y=n—-
[ 28> L

: with A, =4J'S n=44

~ 100 5 L=60nm

e ol
=
xT/cm3 K.mol’ E

Infinite chain \ S =9/2
regime 26<L — J'/kg = +0.08(1) K

10 ...,r...,1....1._;,,1_._.L,1L_.4J_1,L;_.\
01 02 03 04 05 06 07 038
A G
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Single-Chain Magnets (Take home message)

Fco +oco
H _ 2\]'2 c O + D 2 (a) Coulon, C.; Miyasaka, H. ; Clérac, R.
- Sf,i Sf,i +1 Sf,iz Struct. Bond. 2006, 122, 163
(b) Coulon, C.; Clérac, R.; Lecren, L.;
- - Wernsdorfer, W.; Miyasaka, H. Phys.

Always correct: C ( A ) Rev. B 2004, 69, 132408

Static properties =~ exp| —=
'C properties 2= O0 T

Dynamic properties IA. +A
for 26 < L o> T(M=Teqp ——2
S - ( ) 0 % kT
A +A,
Ko T
In the Ising limit D <0 and |[D/J | > 4/3: A, =4J'S{ andA, =|D|S;
In the Heisenberg limit D <0, and small and |[D/J | << 4/3:
A, =25,2|DJ| and A, =27

Between the Ising and the Heisenberg limits (D <0, |D/J | < 4/3):

Billoni, O. V.; Pianet, V.; Pescia, D.; Vindigni, A. A.=?and A. =77
Phys. Rev. B 2011, 84, 064415 g A

for2& > L ~ T(T) = Tyex
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m ' Single-Chain Magnets recipe

o The ingredients in order to obtain a SCM:
10 % e chain architecture

20, * high-spin chain units with uniaxial anisotropy
! Y « large intra-chain magnetic interaction
3 » as small as possible inter-chain interactions

Transition metals organized by ligands:
 3d: Mn(lIl), Fe(lIN), Ni(l1), Co(ll), V(II)
» Lanthanides: Th(lIl), Dy(lI1), Ho(lll)
» Mixed metals 3d/3d or 4f/4f or 3d/4f
» Mixed spins: 3d/radical and 4f/radical
Polynuclear complexes organized by linkers:
e SMMs
* anisotropic complexes

Synthesis methods:
* serendipitous!
* by design

My There are a few SCM examples in the literature since 2001

Introduction to SCMs... by R. Clérac Florida, 2012
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Single-Chain Magnets

The first chain exhibiting slow relaxation:
Co'l(hfac),(NITPhOMe)

hfac: hexafluoroacetylacetonate

NITPhOMe: 4’-methoxy-phenyl-4,4,5,5- tetramethyl
imidazoline-1-oxyl-3-oxide e

Cobalt(m-Nitronyl Nitroxide Chains as
Molecular Magnetic Nanowires™*
Andrea Caneschi, Dante Gatteschi,” Nikolia Lalioti,
Claudio Sangregorio, Roberta Sessoli.

Giovanni Venturi, Alessandro Vindigni.

Angelo Rettori, Maria G. Pini. and Miguel A. Novak

Angew. Chem. Int. Ed. 2001, 40, 1760 '

Acylky = 153 K

f.'I' 15 ﬂ.!ﬂ
T (K"




Single-Chain Magnets

The first Single-Chain Magnet:
[Mn,(saltmen),Ni(pao),(py),|(ClO,),

saltmen?: N,N'—(1,1,2,2-tetramethylethylene) bis(salicylideneiminate)
pao: pyridine-2-aldoximate; py: pyridine

Evidence for Single-Chain Magnet Behavior in a Mn"—Ni"
Chain Designed with High Spin Magnetic Units: A Route to
High Temperature Metastable Magnets

Rodolphe Clérac,™t Hitoshl Miyasaka,”*§ Masahiro Yamashita,* and
Claude Coutont
Conrribution from the Centre de Recherche Pawl Pascal, CNRS UPR 8641, avenne du Dr. A.
Selvweitzer, 33600 Pessac, France, and “Structural Ordering and Physical Properiies”,
PRESTO, Japan Science and Technology Corporation (J5T) and Department af Chemistry,
Graduate School of Science, Tokye Metropolitan University, Minawi-Ohsawa 1-1., Hachicji.
Tokyo 192-0397, Japan
Mn(l11) Received February 28, 2002

J. Am. Chem. Soc. 2002, 124, 43, 12837

|
H,=111kOe 1

B

S=3
Dikg = -2.5 K

50 100 150
H/kOe - -




Single-Chain Magnets

The Single-Chain Magnet:
[Mn,(saltmen),Ni(pao),(py),|(ClO,),

Aclkg = 28 K

H( 2K

Al,theo/ kB =78K Il N : _ A,lkg =53 K |
Az,thEO/kB 50 K “l,‘ / [ ’."r omfilf i f ,,..-' l

JIf | /7?\*; 83}‘7’ Iﬁ: ! / * ac measurements in Temperature
,/ 0004 T/s

A1/k5;74K‘| ]

10° - o ac measurements in Frequency
{/ * dc measurements
r ad i IO‘ > ‘ X s |
<20 <10 0 10 20 30 40 02 025 03 035 04 045 05 055 06

H /kOe T (K1)




Single-Chain Magnets recipe

The ingredients in order to obtain a SCM:
e chain architecture
* high-spin chain units with uniaxial anisotropy
 large intra-chain magnetic interaction

» as small as possible inter-chain interactions

Transition metals organized by ligands:
 3d: Mn(lIl), Fe(lIN), Ni(l1), Co(ll), V(II)
» Lanthanides: Th(lIl), Dy(lI1), Ho(lll)
» Mixed metals 3d/3d or 4f/4f or 3d/4f
» Mixed spins: 3d/radical and 4f/radical
Polynuclear complexes organized by linkers:
e SMMs
* anisotropic complexes

Synthesis methods:
 serendipitous
* by design

Wy There are a few SCM examples in the literature since 2001

Introduction to SCMs... by R. Clérac Florida, 2012
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Single-Chain Magnets
The synthesis: [Mn,(5-MeOsaltmen),Ni(pao),(phen),](CIO,),

A V2 _|2+
NN
Moo o>,
saltmen?: N,N'-(1,1,2,2- °“Qﬁ‘ngn Nﬁ" e

tgtramgthylethy!ene) TS
bis(salicylideneiminate) HO

[Mn(5-MeOsaltmen),(Ha0)1*
pao~: pyridine-2-aldoximate +

REASEESTTI

a N;;N M\
e Xk

Ni{pao)o(L?)

Phys. Rev. Lett. 2009 102, 167204




Single-Chain Magnets
[Mn,(5-MeOsaltmen),Ni(pao),(phen),](ClIO,),

NSPTSTETI

I Phys. Rev. Lett. 2009 102, 167204




Single-Chain Magnets

[Mn,(saltmen),Ni(pao),(L),](ClIO,),

ey

NSPTSTETI

1
Mn("l)l Mn(ill) ’\‘r

J. Am. Chem. Soc. 2002, 124, 43,
12837; Inorg. Chem. 2003, 42, 8203




Sin g le-Chain Mag nets l Phys. Rev. Lett. 2009 102, 167204

[Mn,(5-MeOsaltmen),Ni(pao),(phen),](ClIO,),

Marked changes in the chain packing
induced by the 5-MeO groups...




Single-Chain Magnets

[Mn,(5-MeOsaltmen),Ni(pao),(phen),](ClIO,),

A J " [ 1 J "
i, '-'l..:-- “‘ :_.'.- \hii—_[!j_ ‘i:.- . - ___::1- "‘lr
I “ " Iar ‘\ - ¥ Jur . e ff TR "‘\' g

9

85 : withH =-2J, (S\Iisvml T S\lisvlnz)
R : An Heisenberg trimer model
2 : with inter-trimer J’ interactions
¢ 7> : treated in a mean field
> 7 approximation
iE) 6.5 f L
= O JoarlKg = -21.9(1) K

i S N I'lky = +0.46(5) K

e b

L i
0 50 100 150 200

T/K

250 300 g =1.95(2)
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Single-Chain Magnets

A physicist view:
[Mn,(5-MeOsaltmen),Ni(pao),(phen),](ClIO,),

Jne lKg = -21.9(1) K and J'/kg = +0.46(5) K

«S;=3» because [J,e | >>J and for
" - N [Iae | >> kgT
S=2,S=1,S5=2

‘. I
Ji > B

™

sy Chain of ferromagnetically coupled S = 3 spins

Introduction to SCMs... by R. Clérac Florida, 2012 - 29 -



Single-Chain Magnets

Single Crystal Measurements:
H applied in the hard magnetic plane

[Mn,(5-MeOsaltmen),Ni(pao),(phen),](ClIO,),

-.---u---l"""/',"": H:—ZJ,iér,iér,iﬂ-'_Diél?,iZ

5f 15K ]

i S Estimation of D
= ./ ] ,
z 3f y ; 2DS? = gu; S H,

1t | :
i 1.8 K 1
oL~ -+ ]

0 20 40 60 80 100 120 -
oo Dikg = -2.2 K

wasy Ising type anisotropy (easy axis and hard plane)

Introduction to SCMs... by R. Clérac Florida, 2012 - 30 -



@ Single-Chain Magnets

- Single Crystal Measurements:
0 % H applied along the easy magnetic axis

‘ % [Mn,(5-MeOsaltmen),Ni(pao),(phen),](ClIO,),
' —15K —81.8K —2.2K
— 16K —19K

—1.7K —29K Mvs H
hysteresis loops

[

Magnet behavior, i.e. slow
relaxation of the
magnetization compatible

M/Ms

15 08 04 0 04 08 12 with SCM behavior

HoH (T)

I Phys. Rev. Lett. 2009 102, 167204
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Relaxation time measurements (ac susceptibility):
[Mn,(5-MeOsaltmen),Ni(pao),(phen),](CIO,),

8 ¢

- .
ooooooooooooooooooo
e
...........
®e L

¥ | cm3 mol?
N

. . o .
’’’’’’’
. . . .
"""""""""
oooooo
..................

.
............

v/ Hz

——1Hz

2.5 ——3 Hz
il ——5Hz il
o 2 ——10 Hz o
S ——30 Hz e
™ ——50 Hz ™
g 15 g
2 q ——200 Hz ~
= ——600 Hz =
05 ——1000 Hz
0« et s
2 5 7

* A single relaxation mode compatible with SCM behavior but...
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m \ . Single-Chain Magnets

2 Relaxation time (ac susceptibility):
ko, % [Mn,(5-MeOsaltmen),Ni(pao),(phen),](ClO,),

s with S; = 3
P Arrhenius behavior Jlkg ~+0.46 K
. 108 e Dikg = -2.2 K
0 | 2A. + A
10 3 T(T) = T(T) = T.ex M]
E : KT
o 107 F with
ks 10_2:_ 2A, +A, =8)'S? +|D|S?
Afkg=52K
10 3 3 L
10-4 I Lt AR S T S NN T T T R N TN T SR A HN S S S ] — ’ 2
02 025 03 035 04 045 Dilke i8;2+9|DK|)ST A
T1/K1

_A dynamics of the magnetization compatible with a SCM...
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Single-Chain Magnets

Relaxation time measurements (ac susceptibility):

J. Am. Chem. Soc. 2002, 124,
12837; Inorg. Chem. 2003, 42, 8203

S
=
£
o
=

——1Hz I
==z : ) ——1Hz
oz ——10 Hz
——10 Hz
——30 Hz ——50Hz
—«—50 Hz ——100 Hz
——100 Hz ——200 Hz
——200 Hz .
——400 Hz +ggg l;Z
——600 Hz . ‘
——1000 Hz i ——1000 Hz
. ——1200 Hz [ ——1500 Hz

x"' | cm3 molt

[Mn,(5-MeOsaltmen),Ni(pao),(phen),](CIO,), \[an(saltmen)zNi(pao)z(py)z](CIO4)2 j




Single-Chain Magnets

Two selected examples of “SCM” systems:

==L IEN Hy
== | 2 e
—a= T e
== T30 Hr
== 4%l Hi
—es= MiHz
=a= MW
== |00
—a= 19 Mi
—a= iy ]
—a= (@l

mT(emu mol K)
L -

B3
=]
i

. Vil
—a— | He
i i

14 16

=]
§

oy
[=]

o
2

" (emu mol™)

30 15 40
Temperature, K

Photo-induced « SCM »...

o
[=]

[MngO,(4-MeOsalox)4(N3),(MeOH),] {[Fe(bpy)(CN),],Co(4,4"-bipyridine)}*4H,O

l C.-l. Yang et al. Chem. Commun. 2010, 46, 5716 l T. Liu et al. J. Am. Chem. Soc. 2010, 132, 8250




Single-Chain Magnets

One-dimensional correlation length:

=

Ol

Ising Chain Model H=-2JS*) 66,

C A, _ Bl Infinite chain
xX= —eXptﬁ] withA, =4J'S; regime E< L

B

50| 2298 39000, 1000 Ok o 008
an | A .00.:..0 o farp 100
-— 301t ° LY . . oo o o
= *, 500 Oe"* 2 SR
X X 1000 Oe
& %, S
S 10t 0Oe’, =)
F/ J'/kg = +0.5 K / J/kz=+0.77K
|/ A N D D N U S B/ A P D S S P B |
0O 005 01 015 0.2 025 03 0O 005 01 015 0.2 025 0.3 0.35
T+ (K) T+ (K)
[Mn,(5-MeOsaltmen),Ni(pao),(phen),](CIO,), [Mn,(saltmen),Ni(pao),(py),](CIO,),

~:One dimensional properties: Single-Chain Magnet, but...
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A Single-Chain Magnet behavior or not?

Field dependence of the magnetization:
[Mn,(5-MeOsaltmen),Ni(pao),(phen),](ClO,),

I Phys. Rev. Lett. 2009 102, 167204

(T, H) Phase diagram

: 500 [
~ 80Ff « 20K |
o I v v 08
v 60 [Z « 3.0K 9330
°°E = © 3gK300 - %
S 4 A , - 48K ’
T | MR > deoletd 6
s 20 . r e Single crystal
TR ) 25 3 r v Powder data
0FY ... e k@ et (] SRV PUSEN FUUIN FUSTN DU PEVEN SR
c o5 1 15 2 25 3 2 25 3 35 4 45 5 55

T (K)
Single crystal
(easy axis)
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A Single-Chain Magnet behavior or not?

Temperature dependence of the susceptibility:
[Mn,(5-MeOsaltmen),Ni(pao),(phen),](ClO,),

I Phys. Rev. Lett. 2009 102, 167204

(H, T) Phase diagram
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A Single-Chain Magnet behavior or not?

Metamagnetic behavior:
[Mn,(5-MeOsaltmen),Ni(pao),(phen),](ClO,),

(H, T) Phase diagram
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wAn antiferromagnetic phase... BUT also a MAGNET !!!
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A Single-Chain Magnet behavior or not?

Two-sublattices model in the Ising limit treating the

interchain interactions in the m
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A Single-Chain Magnet behavior or not?

Two-sublattices model in the Ising limit treating the
interchain interactions in the mean field approximation:
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A Single-Chain Magnet behavior or not?

Two-sublattices model in the Ising limit treating the
interchain magnetic interactions in the mean field
approximation:
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q An antiferromagnetic phase of Chains
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A Single-Chain Magnet behavior or not?

Dynamics of the magnetization under applied dc field:
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A Single-Chain Magnet behavior or not?

Dynamics of the magnetization under applied dc field:
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-' A maximum of the relaxation time is found at the
critical field... maybe a second extremum...

I Phys. Rev. Lett. 2009 102, 167204
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‘Q , A Single-Chain Magnet behavior or not?

- Dynamics of the magnetization under applied dc field:
g ‘g’ Linear response with the inter-chain interactions
R g treated in the mean field approximation:

1:1(1_A{+1_A;j_1\/(1_N_1_A;]2+4A1A2

T 2\ 1, T, 2 T, T, 7,7,

T, are the relaxation times of the isolated chain in their effective magnetic field

l Phys. Rev. Lett. 2009 102, 167204
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A Single-Chain Magnet behavior or not?

Dynamics of the magnetization under applied dc field:

Linear response with the inter-chain interactions
treated in the mean field approximation:
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A Single-Chain Magnet behavior or not?

Two-sublattices model in the Ising limit treating the

interchain magnetic interactions in the mean field

approximation: A perfect agreement between static
and dynamic properties
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~>An antiferromagnetic ordered phase of Single-Chain Magnets
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A Single-Chain Magnet behavior or not?

Phys. Rev. Lett. 2009 102, 167204;

Strictly Speaking: NO Chem. Eur. J. 2010 16, 3656

An 3D antiferromagnetic ordered phase
of Single-Chain Magnets...
Completely described (static and dynamics properties) by a

simple two-sublattices Ising model with the interchain
magnetic interactions treated in the mean field approximation

..+ The existence of an AF order does not prevent slow dynamics of
Wthe magnetization induced by the presence of Single-Chain Magnet

-+ Slowing down of the relaxation is even observed close to the AF-
~ Paramagnetic transition line.

. *Introduction of large intrachain interactions between anisotropic
» spins could promote high-blocking SCM-based materials
independently of the presence of an ordered AF phase.
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A1 The end...

Thank you for
Your attention!







